In this article, we proposed and analyzed the EOQ inventory model for constant deteriorating items with various demand rates such as constant, linear and quadratic function of time and time dependent holding cost. The main objective of this model is to minimize the total cost without shortages. Finally, through numerical examples and sensitivity analysis, we depict the significance of the total cost and the cycle period.
I. Introduction
The study of effect of deteriorating items in inventory models becoming a growing interest since last two decade. Due to this, we can make the proper planning to maintain the inventory economically to increase the revenue of industry. Deteriorating items can be classified in to two categories. The first category refers to the items that become decayed, damaged, evaporative, expired, invalid, devaluation and so on through time like meat, vegetables, fruit, medicine, flowers, film and so on: the other category refers to the items that lose part or total value through time because of new technology or the introduction of alternatives, like computer chips, mobile phones, fashion and seasonal goods, and so on. Both the two categories have the characteristic of short life cycle. Shah and Jaiswal (1977) proposed an order-level inventory model for items with a constant rate of deterioration. Aggarwal (1978) , Dave and Patel (1981) , Giri and Chaudiri (1998) 
II. Assumptions
The following assumptions are made in developing the model:
1.The demand rate for the item is represented by a quadratic and continuous function of time.
2.Shortages are not allowed.
3.The lead time is zero.
4.
A finite planning horizon is assumed.
5.Replenishment rate is infinite.
III. Notations
The following notations have been used in developing the model:
The demand rate , where a,b and c are the positive constants. 
2.I(t): Inventory level at time t.
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IV. Mathematical Formulation and Solution of the Model
The instantaneous inventory level I(t) at any time t during the cycle time T is governed by the following differential equation The necessary condition for total cost (TC) to be minimize is
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By solving equation (4) the value of T can be obtained and then from equation (3) and (2), the optimal value of TC and Q can be find out respectively.
CASE I:
If c = 0, then the equation (1) represents the instantaneous inventory level at any time t for the linear demand rate .
CASE II:
If b=0 and c = 0, then the equation (1) represents the instantaneous inventory level at any time t for the constant demand rate .
V. Numerical Analysis
We assume suitable values for A,a,b,c,d, , , and with appropriated units, From the equations (2), (3) and (4) We get the optimal values of T, Q and TC.
Examples: 1. Let A=1000, a=25, b=40, c=20, =0.02, =0.5, =0.01, =1. 
VI. Sensitivity Analysis
Sensitivity Analysis is performed by increasing the value of parameter by 0.02 to 0.1 and keeping the remaining parameters at their original values. From The following graph is drawn on the basis of the results of the above table-1:
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The following graph is drawn on the basis of the results of the above table-2:
The following graph is drawn on the basis of the results of the above table-3:
VII. Conclusion and Future Research
In this paper, we have developed and analyzed the inventory model for deteriorating item with time dependent holding cost and different demand rates and established analytical solution of the model that minimize the total inventory cost. Here we considered that shortages are not allowed. From the sensitivity analysis we concluded that if the demand rate is taken as constant then the total cost is very low and cycle period is long. If the demand rate is taken as linear or quadratic then the total cost is high but cycle period is short. Finally, using higher powers of time in demand rate we may develop various inventory models. In future we shall develop several models with various considerations like fuzzy, stochastic variable in the demand including various deterioration rates, with and without shortages in the model.
